Sutmmary. Chlamydomonas and Chlorella were grown for 10 davs in white light. 955 Uw/cm2 blue light (400-500 m,u) or 685 Juw/cm2 red light (above 600 mb). Rates of growth in blue or red light were initially slow, but increased over a period of days until normal growth rates were reestablished. During this adaptation period in blue light, total chlorophyll per volume of algae increased 20 % while the chlorophyll a/b ratio decreased. In red light no change was observed in the total amount of chlorophyll or in t'he chlorophyll a/tb ratio. After adaptation to growth in blue light and upon exposure to "CO, with either blue or white light for 3 to 10 minutes, 30 to 36 % of the total soluble fixed 1"C accumulated in glycolate-14C which was the major product. However, with 1 minute experiments, it was shown that phosphate esters of the photosynthetic carbon cycle were labeled before the glycolate. Glycolate accumulation by algae 'grown in blue light occurred even at low light intensity. After growth of the al,gae in red light, 1"C accumulated in malate, aspartate, glutamate and alanine, wherea; glycolate contained less than 3 % of the soluble 14C fraction.
Several groups of insvestigators have reported an effect of blue light upon the rate of photosvnthesis and upon the distribution of 14C among the products of 14CO9 fixation. Initially, Warburg et al. (24, 25) reported a stimulation of photosynthesis by Chlorella in red light upon addition of blue light. In a recent confirmation of this phenomenon with Acetabularia, Tenborgh (19) provided reasons why t-his blue light potentiation is different from the Emerson enhancement effect associated with the 2 pigment systems for electron transport. When photosynthesis was restricted to blue light only, Roux et al. (17) , Tyszkievicz (22) and Voskresenskaya and Grishina (23) all fotund an increased proportion of amino acids, particularly glycine and serine, and generallv less starch synthesis. More recently Zak (28) , using Chlorella, and Andreeva and Korzheva (1), using sunflower leaves, have made similar observations. Cayle and Emerson (4) in 1957 using Chlorella reported that glycine was labeled in the C-2 carbon after 5 minutes of 14CO2 fixation in blue light but uniformly labeled from experiments in white light. Thus, the general trend of these investigations has been that blue (10) have reported that amino acids were major products of photosynthesis at low light intensity and that sugars were formed at high light intensity.
Since blue light appeared to effect glycine and serine, we reasoned that glycolate formation would also be affected, for in the higher plant glycolate is a precursor for glycine and serine (16) . When the work was initiated in 1963, we could confirm with Chlorella the stimulation of glycine and serine formation in blue light, but there was no pronounced effect upon glycolate. Afterwards it was discovered that algae, unlike most higher plants form serine from P-glycerate (9). A CO pathway may be functioning in algae (26) , however, most of the free glycolate is not metabolized to serine but excreted, since the algae lack a normal glycolate oxidase (8. 9). However, the algae, after growth for several days in the blue light, altered their photosynthetic or metabolic process in such a way that glycolate became the single major product of short periods of 14CO, fixation. Consequently, this report is concerned with algae grown for several days in blue light in contrast to all previous work with algae grown has been divided into 3 groups of compounds: A) phosphate esters representing components of the photosynthetic carbon cycle, B) malate, aspartate, glutamate, and alanine which are the compounds associated with the citric acid cycle that accumulate "-C, and C) glycolate and glycine plus serine which are associated with the glycolate pathway (16) . The percent distribution of 14C among each product of "CO2 fixation by paper chromatography is on file along with results from other variations of light intensity and quality (8) .
Algae grown in either white, blue or red light and allowed to fix 14C02 in the same tyrpe of light incorporated initially the highest percentage of 14C into the phosphate esters of the photosynthetic carbon cycle. Typical data for Chlamydomonas are summarized in figure 4 . As indicated by the rapid reduction in the percent of the total 14C fixed which accumulated in these esters, the pool sizes in the blue adapted algae appeared smaller than in the algae grown in red light.
Chlamydomonas grown in blue light rapidly accumulated 31 % of the newly fixed 14C into glycolate during photosynthesis with 350 ft-c of blue light. If the algae were grown in red light, they accumulated only a trace of 14C labeled glycolate (fig 4) . Similar results were obtained with Chlorella except that the total percentage of fixed 14C in glycolate was only about half that found with Chlamydomonas.
For Chlamydomonas the percent '4C in glycine and serine was not greatly altered by their growth in either blue or red light. Chiorella, however, showed a 1 to 2 fold increase in the percent of the total 14C in serine immediately after culture in blue light was initiated. This result was similar to earlier experiments cited in the introduction with Chlorella. Simultaneously with increase serine-14C, we observed that the percent of 14C accumulating in P-glycerate decreased about half.
For both algae the percent of the total 14C incorporated into malate, aspartate, glutamate. and alanine was somewhat greater with aligae grown in red light than white light and much greater than with algae grown in blue light (fig 4) The data in figure 5 emphasizes the effectiveness that growth of Chlamilydomonas in blue light has on glycolate production. It is established that the amount of glycolate production by algae increases at higher light intensities (2, 13, 20, 26) . In the present experiments glycolate production at 1 10 ft-c by Chlamnvdonmonas grown in either red or white light was less than 3 % after 10 minutes (see fig 5B for It is also apparent in figure 5 , that glycine and serine accumulation was not affected by growing the Chla-mi,domuonas in blue light. This is consistent with the fact that serine and glycine synthesis is independent of glycolate formation in algae (9), in contrast to plants in which serine and glycine are formed from glycolate ( 16).
Chlorophyll Coniteiit. Using a Carv 15 recording spectrophotometer, absorption spectra were measured on cell suspensions as described in the 'Methods section. The spectra in figure 6 in red light, but these were not consistent and too complicated for a careful evaluation by this technique.
The above in vivo measurements were verified by results from spectral measurements of chlorophyll in extracts from the algae. The total chlorophyll content on the basis of the cell volume increased about 20 % during the first 6 days of culture in blue light, and a significant decrease appeared in the chlorophyll a/b ratio (fig 7) . Although the ratio of chlorophyll a/b varied from 1 to 2.8 for different starting cultures which had been grown in white light, a consistent trend was a decrease in the chlorophyll a/b ratio during culture of the algae in blue light. Similar results were obtained for Chlorella. The data from Chlamydomonas extracts, however, were more consistent than with Chlorella, perhaps, because the 10 I Literature Cited
